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Both sequences showed similar results for reproducibility re-
lated to volunteers and raters (CV) and averaged reproducibility
(RMSA) with slightly, but not signiﬁcantly, better results for the
3D-TrueFISP sequence (p>0.05).
For cartilage thickness measurements, both morphological se-
quences showed comparable good results with RMSA of 7.1 to
8.5%. Regarding quantitative T2 values measured at the same
location RMSA ranged with excellent results from 3.2 to 4.7%.
Conclusions: In our study, deﬁned regions within the thin and,
in terms of MRI, technically demanding cartilage of the talocrural
joint were analyzed and a combined assessment of cartilage
thickness and T2 relaxation times was performed in a clinically
acceptable scan time. The obtained results show a good repro-
ducibility of high-resolution isotropic 3D-TrueFISP, PD FS TSE
and quantitative T2 cartilage imaging. Reproducibility of less than
10% in a challenging joint with cartilage thickness of around 1mm
provides an excellent basis for diagnosis, grading and follow-up
of pathological conditions of the ankle cartilage layers.
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Purpose: Different MRI techniques have been proposed for
probing the structure and the molecular composition of cartilage.
In osteoarthritis diagnosis of early stages of cartilage softening
is still challenging. Furthermore cartilage repair procedures de-
mand for advanced MR sequences. A fast Double Echo Steady
State (DESS) sequence permits accurate and precise analysis of
cartilage morphology in the knee joint at 3T. However to improve
therapy monitoring especially after cartilage repair procedure, in
addition to morphological imaging, quantitative mapping tech-
niques, such as T2 mapping, seem to be useful.
Based on the simultaneous acquisition of two signals with clearly
different contrasts within the DESS sequence, it allows the forma-
tion of two MR images. In principle T2 values can be calculated
from the combination of the ﬁrst and second images.
In this study we used those combined possibilities of the DESS
sequence and compared it to a standard T2 multi-echo spin
echo (SE) sequence in healthy volunteers, patients with arthro-
scopically diagnosed areas of cartilage softening, patients after
cartilage repair procedure using microfracture technique (MFX)
and after matrix-associated autologous chondrocyte transplanta-
tion (MACT).
Methods: Four groups(I-IV) were enrolled in this study: (I)15
healthy volunteers with no clinical symptoms or history of knee
pain. (II)8 patients with arthroscopic diagnosis of cartilage soft-
ening. (III)10 patients after MFX therapy. (IV)10 patients after
MACT. Ethical approval was provided.
MR imaging was performed on a 3 T MR scanner. The protocol
for all groups was identical and consisted of a SE sequence
using 6 echoes for the standard T2 mapping and the alternative
DESS-T2 approach. A region of interest analysis was undertaken
covering the full thickness of the cartilage site in all groups. For
correlation between SE-T2 and DESS-T2 values, a correlation
using the Pearson coefﬁcient was achieved.
Results: Quantitative T2 assessment of native hyaline cartilage
in healthy controls showed mean T2 values (ms) of 55.4 ± 6.2
using the classical SE-T2 approach and 54.7 ± 6.7 using the
new DESS-T2 method. Correlation between both measurements
was highly signiﬁcant (p<0.001). In all other groups, SE-T2 val-
ues and DESS-T2 values also showed signiﬁcant correlation
(p<0.05). Whereas in cartilage softening and after MFX T2 val-
ues were signiﬁcantly lower than in healthy volunteers (p<0.05),
in patients after MACT T2 values stayed stable (p≥0.05). Figure
1 shows a DESS-T2(left) and SE-T2(right) map after MFX with
low (blue) T2 values within the area of cartilage repair(arrows).
Figure 1
Conclusions: In conclusion, T2 mapping based on a high reso-
lution 3D-DESS sequence correlates good with standard SE T2
mapping. Hence the presented DESS option gives the oppor-
tunity to combine morphological and functional imaging in one
sequence to assess healthy or softened cartilage and cartilage
repair tissue. Implicating this correlation, biochemical imaging
can be added to a routine morphological protocol to further
elucidate cartilage changes and follow-up nonsurgical and sur-
gical therapy options.Future studies are needed to investigate
this clinical impact and the accuracy for a longitudinal change
of cartilage morphology and biochemistry. Furthermore to opti-
mize signal-to-noise for the assessment of spatial variation within
articular cartilage.
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Purpose: The assessment of joint structural damage and
changes over time is becoming essential for monitoring the
progression of osteoarthritis (OA) and evaluating therapeutic re-
sponse. Synovitis in knee OA patients has been demonstrated
to be a signiﬁcant risk factor for disease progression, thus as-
sessment of the severity of synovitis and its progression over
time are of primary importance. A number of methods to assess
the severity have been described but are invasive. The aim of
this study was to develop a new MRI acquisition sequence which
will allow reliable and sensitive assessment of the severity of
synovitis in knee OA patients without the use of a contrast agent.
Methods: Imaging was performed using a 1.5T scanner with a
transmit-receive knee coil. Measurements of synovial membrane
thickness were performed on four regions of interest (ROIs) and
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a selective evaluation of the outer layer of the membrane was
done. The ROIs were the lateral and medial suprapatellar bursa
and the lateral and medial recess. A grading system was also
developed: at each ROI, synovial thickness severity was graded
from 0 to 3, giving a global knee score of 0-12.
A validation study was carried out with a cohort of 27 knee OA
patients. MRIs were evaluated twice at two-week intervals, with
the randomization list changed each time.
Results: The MRI sequence reading included a localization of
the synovial liquid, in the images of a fast multiplanar spoiled
gradient-recalled acquisition in the steady-state T2-weighted se-
quence, allowing the localization and measurement of the syn-
ovial membrane at the corresponding location in the images of
a GRE sequence. The acquisitions were performed in an axial
plane without contrast agent.
Evaluation of the synovial membrane thickness for the 27 OA
patients showed a grade of 1.9±0.5 (mean±SD) with a score
of 7.1±2.3, and an intrareader coefﬁcient of 0.92 (p<0.001). On
the medial compartment the grade was 1.9±0.6 and the score
3.4±1.4, and on the lateral compartment, 2.0±0.7 and 3.7±1.5,
respectively. The grade and score for the upper (suprapatellar
bursa) and lower (recess) ROIs were 1.8±0.7 and 3.5±1.5, and
2.1±0.5 and 3.9±0.9, respectively. No statistically signiﬁcant
differences in grade and score were observed between the
medial and lateral compartments or between the upper and
lower ROIs, indicating the homogeneity in the synovial membrane
thickness of the studied ROIs.
Conclusions: Our newly developed method to assess synovial
membrane thickness was accurate and reproducible for the as-
sessment of knee OA synovitis using a noninvasive MRI tech-
nology. This system will be very useful to evaluate and follow the
response of arthritis patients to treatment with anti-inﬂammatory
and disease modifying OA (DMOAD) drugs.
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Purpose: This study determined the inter-reader and intra-
reader reliability of lower limb frontal plane alignment measures
obtained from digital radiographs using a computer software
program.
Methods: Measurements of lower limb frontal plane alignment
were obtained from over 3000 full limb digital radiographs of
both limbs of persons with or at risk for developing knee os-
teoarthritis (OA), as part of the Multicenter Osteoarthritis Study
(MOST). Three trained clinicians used a computer software pro-
gram (Horizon Image Viewer, version 1.5, OAISYS Medical Inc.)
to locate bone landmarks on the femur and tibia from which
standard measures of alignment [e.g. the Hip-Knee-Ankle (HKA)
angle] could be computed.
To assess the reliability of these alignment measurements, 100
randomly chosen digital radiographs, representing 200 limbs,
were selected from the complete data set for a repeated analysis
carried out two or more weeks after completion of the ﬁrst
measurements.
Random effects 2-way analysis of variance (ANOVA) models
were applied to estimate the interclass and intraclass correlation
coefﬁcients (ICC), which correspondingly evaluated inter-reader
and intra-reader reliability for each of the angles and bone
lengths.
Results: High reliability measures were obtained for the HKA
angle [inter-reader reliability: ICC=0.995 (95% CI, 0.994-1); intra-
reader reliability: ICC= 0.998 (95% CI, 0.998-1)]. Reliability for
additional angles between the femur and tibia ranged from 0.839
to 0.993 (inter-reader reliability) and 0.908 to 0.998 (intra-reader
reliability). High reliability measures were also obtained for bone
lengths (inter-reader reliability: ICC from 0.993 to 0.995; intra-
reader reliability: ICC from 0.994 to 0.995).
Conclusions: Each of the lower limb alignment and bone length
measurements were highly reliable. The outcome supports the
use of computer software programs and software tools for anal-
ysis of lower limb frontal plane alignment.
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Purpose: To review MR imaging showing articular cartilage ab-
normalities along the far posterior portion of the femoral condyles
of the knee joint and investigate their prevalence and associated
bone morrow edema (BME) and knee derangements.
Methods: 883 consecutive knee MR examinations from January
to April 2007 in our institution were reviewed retrospectively.
We excluded studies with the following characteristics: different
protocol images, prior knee arthroplasty, rheumatoid arthritis,
and pigmented villonodular synovitis. 654 patients were ﬁnally
included in this study. All MR images were obtained with a 1.5
T (GE Healthcare). Sagittal fast spin-echo (FSE) proton density-
weighted images (PDWI) (mean repetition time [TR] msec/echo
time [TE] msec, 2690/35) and sagittal FSE fat-suppressed PDWI
(mean TR msec/TE msec, 2970/24) were acquired with an image
matrix of 512 x 512, a 3.5-mm slice thickness, and a 14- to 16-cm
ﬁeld of view. MR images were evaluated by two readers by con-
sensus. The following factors were assessed; (1) the prevalence
of cartilage abnormalities, (2) laterality (medial or lateral), (3)
the type of cartilage abnormalities (focal or diffuse), (4) cartilage
abnormality grading (signal heterogeneity, fraying, ﬁssuring, less
than 50% cartilage thinning, more than 50% cartilage thinning,
and full thickness cartilage defect), and (5) associated BME
and complications such as meniscal injury and cruciate ligament
injury.
Results: In 654 cases, 172 cases (26.3%) (65 male and 107
female; 87 right and 85 left knee; age range from 17 to 94 years,
mean age 52.1 years) showed articular cartilage abnormalities at
the far posterior femoral condyle. Cartilage abnormalities along
the lateral femoral condyle (LFC) were observed in 153 cases
(23.4%) and those along the medial femoral condyle (MFC) in 61
cases (9.3%). BME was demonstrated in 52 cases (7.9%) in the
LFC and in 26 cases (3.9%) in the MFC. Along the LFC, focal
and diffuse cartilage abnormalities were identiﬁed in 128 cases
(19.6%) and 25 cases (3.8%), respectively. On the other hand,
along the MFC, focal and diffuse cartilage abnormalities were
identiﬁed in 24 cases (3.7%) and 37 cases (5.7%), respectively.
Meniscus injuries were seen in 125 cases (medial meniscus
injury: 61 cases, lateral meniscus injury: 37 cases, both medial
and lateral meniscal injury: 27 cases); anterior cruciate ligament
injuries were seen in 20 cases.
Conclusions: The present study shows that far posterior ar-
ticular cartilage abnormalities over the LFC were 2.5 times as
frequent as those over the MFC. The cartilage abnormalities over
the LFC tend to be more focal, while those over the MFC tend
to be more diffuse. Accompanying medial or lateral meniscal
injuries were seen at high rates. The high prevalence of focal
